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Abstract
Utilizing time effectively and efficiently is one of the important factors that can determine the success of achieving desired
results of projects. Nevertheless, several projects come across delays and unnecessary use of time due to various reasons, and
hence suffer from unfavorable consequences. Construction industry is not exceptional. There are elements that "steal" time in
construction projects; and, there are bottlenecks that cause delays. This paper will present the first findings from the SpeedUp
project survey conducted in seven public and private organizations in autumn 2014 in Norway. The purpose with the study was to
establish –what are the most common factors extending project life cycle or making project going slower than planned. We have
conducted a broad literature review that aimed to establish – what are the most common delays factors mentioned in the literature
and the result from the literature review has been analyzed against our data from the survey. This paper will present the ten most
common “time-thieves” and “bottlenecks” revealed in the SpeedUp project survey. It will identify the major “time-thieves” and
“bottlenecks” seen from owners, consultants and contractors views. This identification can be seen as a mapping process that will
lead to find out possible causes as well as possible efforts, those can be carried out in order to deal with slow pace and delays in
construction projects. This study on “time-thieves” and “bottlenecks” in the construction industry will contribute to shade light
on important improvements areas for the construction industry.
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1. Introduction
The business economic value creating potential of speeding up projects manifests itself as reduction in time-
related costs and increased income due to the less waste and less rework. In other words, by reducing duration of a
project, its costs to time dependence will also be reduced. A contractor that is capable to deliver project faster than
its competitors to the same cost will be the preferred partner, and a contractor that can deliver faster and to a lower
cost has a huge competitor advantage. From a social perspective and an owner/user perspective, there is a huge
interest, naturally, to accomplish the projects faster. We need our office buildings, hotels, hospitals, schools, roads
and railroads  as  soon as  possible,  with  the  expected  quality  and the  lowest  possible  cost  available.  Slow pace  and
delays have a direct impact on the project cost and it is therefore important to understand the question. - What are
the key factors making projects delivered later than planned and bad performances when it comes to time
management?
Delay in construction industry is a global phenomenon and it has become a typical part of the project’s
construction life (Sambasivan and Soon, 2007, Sweis et al., 2008). Construction projects, whether simple or
complex, are frequently behind schedule due to various uncertainties and even today’s advanced technology, and
understanding of project management techniques have not solved the problem of delays (Sweis et al., 2008, Yang et
al., 2013). According to Assaf & Al-Hejjei (2006), 76% of the contractors indicated that average of time overrun is
between 10% and 30% of original duration, while about 56% of the consultants specified the same percentage.
Results from Hamzah et al., (2011) shows that 81.5% of the construction projects has experienced delay in Jordan
during period 1990-1997. Besides, research from (Faridi and El-Sayegh, 2006) revealed that 50% of the construction
projects in UAE encounter delays and they were not completed on time.
The Norwegian SpeedUp research project aims to deliver methods, tools and techniques that enable participant
organizations to reduce planning and execution time in their projects by 30% to 50 %.  To reach this goal we must
understand why projects  have  slow pace  nowadays;  and what  needs  to  be  changed if  a  project  should  be  done  in
halftime (from the project life cycle) that currently is consider as normal.  This paper will present the study that has
been conducted on finding the factors that “steal” time, and the “bottlenecks” that cause delays.
Two concepts are defined. “Bottleneck” is a constraint resource that creates limitation in the production process
(Goldratt et al., 1992). “Time thief” is all conditions that reduce production capacity of a working process. It can be
as example, lack of people, lack of equipment, lack of support (like drawings and descriptions), errors in the base
that makes the job either redo or adjusted, meetings not controlled and thus do not contribute to the necessary
coordination, sickness among workers, etc. Time thieves are related to the concept of waste or non-value adding
activities as known from Lean, however we apply it  in a more general and less rigorously defined concept for the
very nature of approaching it more broadly. The label for the concept is adapted from Michael Ende’s novel The
Grey Gentlemen (1973), in this study without the slightly sinister undertone of the novel.
The concept of Bottlenecks and Time Thieves carries semantic overlap, intentionally – as delays or scarcity of
time can be a directly consequence of lack of flow – i.e. a bottleneck in the process. This paper will look at "time-
thieves" and bottlenecks in projects. It will identify major "time-thieves" and bottlenecks in various phases of
projects that have been conducted by public and private companies in Norway. This study represents a step in a
mapping process that may lead to possible causes as well as possible efforts that can be carried out in order to better
manage time and flow in projects.
2. Theoretical Framework
Projects behind schedules is an indicator of poor productivity and bad project performance (Ramanathan et al.,
2012). Any delay in a project can lead to cost and time overruns and these two are connected (Sambasivan and
Soon, 2007). In addition, This delay affects the project by increasing cost, losing competitive advantageous and
market share and raise in disputes and claims between involved parties (Odeh and Battaineh, 2002). When projects
are delayed, they are either extended or accelerated and therefore, incur additional cost. The normal practices
usually allow a percentage of the project cost as a contingency allowance in the contract price (Ramanathan et al.,
2012). Delays in construction cause damages to the project and result in conflict and dissatisfaction to all parties
involved (Ramanathan et al., 2012, Yang et al., 2013). For the project owner, delay may lead to loss of revenue
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through lack of production facilities and rentable space or a dependence on present facilities. For the contractor,
delay may result in cost overrun due to longer work period or penalties, higher material and labor costs (Assaf and
Al-Hejji, 2006, Khoshgoftar et al., 2010).
More frequently the cause happens, the more it severely impacts the project duration.(Akogbe et al., 2013). Delay
is an inherent risk in construction and should be treated in a similar fashion as other risks. It can be managed, shared,
minimized, or accepted but must not be ignored (Asnaashari et al., 2009). Delays can be minimized only when their
causes are recognized and required action to prevent delay is implemented (Yang et al., 2013, Pourrostam and
Ismail, 2011).
Since delay is costly and even a small advance in delay recovery may have substantial impact on the financial
returns of involved parties in the project, it is important to address delay causes (Khoshgoftar et al., 2010, Faridi and
El-Sayegh, 2006).  The first step to minimize delays is to identify causes that may lead to delay (Pourrostam and
Ismail, 2011, Yang et al., 2013). Over the last forty years, a significant attention is given to identify possible causes
of construction delays (Yang et al., 2013). To identify delay causes, some authors had used quantitative methods
like survey and questionnaires. While some others had used qualitative methods like interview to identify causes.
    Table 1. Most common factors of delays in literature for construction projects
Most common factors of
delays in the literature Author
Financial difficulties by
owner/ client
(Yang et al., 2013), (Sweis et al., 2008), (Pourrostam and Ismail, 2011),
Khoshgoftar et al., 2010), (Hwang et al., 2013), (Hamzah et al., 2011)),
(Akogbe et al., 2013), (Sambasivan and Soon, 2007), (Alaghbari et al.,
2007), (Abd El-Razek et al., 2008), (Marzouk and El-Rasas, 2014),
(Abbasnejad and Izadi Moud, 2013), (Kazaz et al., 2012), (Ren et al., 2008),
(Assaf and Al-Hejji, 2006), (Al-Kharashi and Skitmore, 2009), (Odeh and
Battaineh, 2002), (Wong and Vimonsatit, 2012), (Toor and Ogunlana, 2008),
(Muya et al., 2013), (Faridi and El-Sayegh, 2006)
Change ( scope and
change order)
(Yang et al., 2013), (Sweis et al., 2008), (Pourrostam and Ismail, 2011),
(Khoshgoftar et al., 2010), (Hwang et al., 2013), (Hamzah et al., 2011),
(Akogbe et al., 2013), (Abd El-Razek et al., 2008), (Marzouk and El-Rasas,
2014), (Kazaz et al., 2012), (Ren et al., 2008), (Assaf and Al-Hejji, 2006),
(Odeh and Battaineh, 2002), (Ahmed et al., 2003), (Doloi et al., 2012),
(Toor and Ogunlana, 2008), (Muya et al., 2013).
Poor site management
(Pourrostam and Ismail, 2011), (Hwang et al., 2013), (Chan and
Kumaraswamy, 1997), (Sambasivan and Soon, 2007), (Abbasnejad and
Izadi Moud, 2013), (Akogbe et al., 2013), (Doloi et al., 2012), (Assaf and
Al-Hejji, 2006), (Khoshgoftar et al., 2010), (Faridi and El-Sayegh, 2006),
(Alaghbari et al., 2007), (Odeh and Battaineh, 2002), (Yang et al., 2013)
Late/ slow decision
making (by all the
participants in the
project)
(Alaghbari et al., 2007), (Al-Kharashi and Skitmore, 2009), (Odeh and
Battaineh, 2002), (Chan and Kumaraswamy, 1997), (Pourrostam and Ismail,
2011), (Ahmed et al. ,2003), (Abd El-Razek et al., 2008), (Sweis et al.,
2008), (Wong and Vimonsatit, 2012), (Hwang et al., 2013), (Khoshgoftar et
al., 2010), (Toor and Ogunlana, 2008), (Akogbe et al., 2013), (Assaf and Al-
Hejji, 2006)
Poor project planning
(Al-Kharashi and Skitmore, 2009), (Khoshgoftar et al., 2010), (Faridi and
El-Sayegh, 2006), (Sweis et al., 2008), (Assaf and Al-Hejji, 2006),
(Pourrostam and Ismail, 2011), (Marzouk and El-Rasas, 2014), (Akogbe et
al., 2013), (Odeh and Battaineh, 2002), (Toor and Ogunlana, 2008), (Muya
et al., 2013), (Sambasivan and Soon, 2007)
Poor communication and
coordination among
parties
(Hwang et al., 2013), (Khoshgoftar et al., 2010), (Wong and Vimonsatit,
2012), (Sambasivan and Soon, 2007), (Ren et al., 2008), (Al-Kharashi and
Skitmore, 2009), (Toor and Ogunlana, 2008), (Odeh and Battaineh, 2002)
Labour Productivity/
availability
(Marzouk and El-Rasas, 2014), (Assaf and Al-Hejji, 2006), (Kazaz et al.,
2012), (Faridi and El-Sayegh, 2006), (Doloi et al., 2012), (Odeh and
Battaineh, 2002), (Muya et al., 2013), (Toor and Ogunlana, 2008)
Material problem (late
delivery, poor material
problem, low quality,
etc.)
(Hwang et al., 2013), (Akogbe et al., 2013), (Yang et al., 2013),
(Sambasivan and Soon, 2007), (Alaghbari et al., 2007), (Doloi et al., 2012),
(Khoshgoftar et al., 2010), (Khoshgoftar et al., 2010), (Faridi and El-Sayegh,
2006), (Muya et al., 2013), (Odeh and Battaineh, 2002), (Assaf and Al-Hejji,
2006)
Table 1 shows the most common factors of delays in construction projects and the name of authors that had cited
these factors. Literature review shows that causes of delays are different among countries. Different situations such
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as construction environment, working cultures, management style, methods of construction, geographical condition,
stakeholders, the government policy, economic situation, availability of resources, political situation and also
different perspective of researchers are some of the reasons of delays variation in literature (Asnaashari et al., 2009,
Yang et al., 2013, Khoshgoftar et al., 2010). Different concepts among countries can cause also same delay causes
but with different significance and frequency (Abbasnejad and Izadi Moud, 2013, Asnaashari et al., 2009). For
example, changes as Yang et al., (2013) from Taiwan mention reasons of delay as the most important factor.
However, changes are ranked differently in Sweis et al., (2008) from Jordan, Pourrostam and Ismail (2011) from
Iran, Akogbe et al., (2013) from Benin, Abd El-Razek et al. (2008) from Egypt. Ramanathan et al. (2012), Yang et
al., (2013), confirm this fact and so on. The effects of delays in construction projects can be country-specific or even
region specific (Ramanathan et al., 2012, Sambasivan and Soon, 2007).
3. Methodology
The qualitative research approach, that has its origin in sociological studies, has become popular among scholars
that study projects. The word qualitative implies an emphasis on the qualities of entities and on process and meaning
that are not experimental examined or measured in terms of quantity, amount, intensity or frequency. Qualitative
research is more subjective in nature than quantitative research and involves examining and reflecting on the less
tangible aspects of a research subject, e.g. values, attitudes, perceptions. There are many methods in use in social
sciences and they have different weaknesses and strengths, see (Neville, 2005, Tjora, 2012, Marshall and Rossman,
1995, Sismondo, 2004, Kvale et al., 2009, Eisenhardt, 1989, Yin, 2003).
The methodology used in our study followed an inductive reasoning approach based on a survey. In common
with other types of field study, this type of research can contribute to the advancement of scientific knowledge in
different ways. According to Pinsonneault and Kraemer (1993), survey research is a quantitative method that
requires standardized information about the topics being studied and the subjects studied might be individuals,
groups, organizations, they might also be projects, applications, or systems. Correspondingly, researchers often
differentiate between exploratory, explanatory, and descriptive survey research (Malhotra and Grover, 1998,
Pinsonneault and Kraemer, 1993). We adopted a descriptive survey research design for our study to obtain further
empirical data about the phenomenon of time management.
For writing this paper a wide variety of books, journal articles and thesis have been reviewed. Most of the journal
articles were found through resources found through databases like Scopus (Elsevier) and Web of Science (ISI).
High quality journals such as International Journal of Project Management (IJPM), Journal of Construction
Management Economics (JCME), Engineering Construction and Architectural Management Journal (ECAMJ),
Harvard Business Review (HBR), and Lean Management Journal were used for writing this paper. In this research
only the construction industry is examined. Only countries with a stable situation are considered and countries that
are suffering from uncommon problems like war are not looked at in the litteratur reviw. It is to be observed that few
academic works and researches havefound  this topic in the european continent in general, and rarely in the nordic
countries, we hardly met some practitionaire reports exposing the topic of causes of delays; where no any nordic
academic journal paper discussing the mention topic previous had been met during our research.
Surveys will involve selecting a representative and unbiased sample of subjects drawn from the group we wish to
study. The main methods of asking questions are face-to-face or by telephone, or send a questionnaire by e-
mail/web. The researcher will typically use some kind of multiple choice, semi-structured questionnaires or more
open-ended questions where the respondent can state their own opinion (Marshall and Rossman, 1995, Kvale et al.,
2009). There are two main types of survey; descriptive and analytical survey (Marshall and Rossman, 1995, Kvale et
al., 2009).  The descriptive surveys are concerned with identifying and counting the frequency of a particular
response among the survey group and the analytical is concerned with analyzing the relationship between different
elements (variables) in a sample group.
The data were collected via a questionnaire designed especially for the study and based on an analysis of
literature study. The respondents were selected from a group of companies participating in an industry-led research
project called SpeedUp, described in the introduction chapter. The questionnaires were sent to the respondents via
email, directing them to a web site to provide their answers. The questionnaire was sent to approximately 300
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potential respondents and we received completed questionnaires from 143 respondents. This gives a return rate of
approximately 47%.
The questonnaire was designed to consist of three main parts:
1. Background data about the respondents and their company (name of company, public or private sector, years of
project experience, and role in projects)
2. Time-thieves and bottlenecks, asking the respondents to name the three most important factors “stealing time”
in projects and representing bottlenecks to efficient progress
3. Phased prioritization, where the respondents were asked to indicate the singular most important internal as well
as external time thief in respectively the planning and execution phase of projects and potential remedies to
mediate these
Most of the respondents have more than 5 years work experience (75% in total, of which 55% have more than 10
years of working experience). Most of the respondents are team members or project managers (76%). We need to
mention that the participants are both from public and private sectors (i.e. clients, owners, sponsors, contractors,
subcontractors, suppliers, etc.). The years of working experience of the participants and their role in the projects
play important part in answering the survey; by touching all the layers in the project roles, we will have all the
different perspectives of the concepts time-thieves and bottlenecks.
The questions were mostly formulated as open-ended questions, allowing the respondents to write their answers
in free text. The exceptions were the questions about public vs. private sector and role in projects, where pre-defined
categories were provided. The analysis of the data was performed through these steps:
x Coding the collected data.
x First-pass analysis; grouping identical or near-identical responses and assigning frequencies of response to each
time-thief and bottleneck.
x Second-pass analysis; grouping related responses and identifying the dominant time-thieves and bottlenecks.
x Third-pass analysis; looking for differences in response across project role, length of experience, and sector.
x Finally, the results emerging from our data were comparied with literature to verify whether the identified time-
thieves and bottlenecks are in accordance with previous findings or deviate from them.
A next step in this work, will be to identify differences along the project phases.
4. Analysis and Discussion
After an analysis of the data collected, we end up by gathering the time-thieves in ten groups, each groups has
subgroups which can be considered from the same similarities (e.g. management and coordination which is the sum
up of the five subgroups: rush work, unstructured colleagues, unstructured meetings, unclear demands from
management team and poor interdisciplinary coordination).
Fig. 1. Time-thieves
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Fig. 1 reflects the most important “time-thieves” are “management and coordination”, “quality issues and errors”,
“administration and bureaucracy” and “communication issues” respectively. Which their percentage sum is around
70% of the frequencies of the time-thieves.
Fig. 2. Bottlenecks
What can be observed from the two figures respectively (Fig. 1 and Fig.2), that the major sources for the time-
thieves and bottlenecks are “management and coordination”, also “communication issues”. “Decision issues” are the
highest source of bottlenecks, and less in time-thieves, this can be interpreted by the type of the participants in the
survey, which most are from contractors, so they consider that the clients/owners are delaying them, by delaying the
decision-making; but when it comes to their decisions, they are faster in making them. We can notice also that
quality issues and errors is one of major sources of time-thieves, and it has no effects on bottlenecks.
          Table 2. Most common delays in literature compared to Norwegian delays in construction projects
Most common factors of delays in
the literature
Times thieves in Norwegian
construction projects (%)
Bottlenecks in Norwegian
construction projects (%)
Financial difficulties by owner/
client None None
Change ( scope and change order) Quality issues and errors (15%),
users issues (2%)
Quality issues and errors (0%),
Owner/client issues (13%)
Poor site management Management and coordination(27%)
Delayed/poor engineering processes
and/or documentation (8%)
Late/ slow decision making (by all
the participants in the project) Decision issues (8%), Waiting (8%)
Decision issues (22%), Waiting
(11%)
Poor project planning Quality issues and errors (15%) Quality issues and errors (0%)
Poor communication and
coordination among parties
Management and coordination
(27%), Communication issues
(13%)
Management and coordination
(16%), Communication issues
(13%)
Labor Productivity/ availability Lacking capacity (5%) Lacking capacity (13%)
Material problem (late delivery,
poor material problem, low quality,
etc.)
Quality issues and errors (15%),
Waiting (8%), Lacking capacity
(5%)
Quality issues and errors (0%),
Waiting (11%), Delayed/poor
engineering processes and/or
documentation (8%)
None
Administration and bureaucracy
(14%), work conditions (4%),
software tools issues (4%)
Administration and bureaucracy
(14%), software tools issues (4%)
Comparison table (Table 2.) summarizes most common delays in the literature compared to the time-thieves and
bottlenecks in the Norwegian construction industry.
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Ramanathan et al. (2012) explains that there are no root cause that can be generalized. On the other hand,
findings from the analysis show that the factors causing construction delays in construction projects are mostly
identical across developing countries however they have different rankings (Toor and Ogunlana, 2008). Other
causes of delay are very similar for developing countries and related to lack of technology, management, skills and
competencies of project participants (Akogbe et al., 2013). When comparing the factors of delays in the Norwegian
construction industry with the most common factors in the literature, we see differences. One of the factors did not
appear definitively in our cases, and three different others appeared in our cases which are not in the literature.
None of these time-thieves have been mentioned in the theory: “administration and bureaucracy” (14%), “work
conditions” (4%), and “software tools issues” (4%). The same can be said for these bottlenecks: “administration and
bureaucracy” (5%), “software tools issues” (2%). The administration and bureaucracy can be considered in our case
since it is among the first four most frequent in time-thieves list. Financial difficulties by owner and client never
been registered in our data, this can be explain that in the Norwegian construction industry the owners and clients do
not start any project without securing the necessary funds to finalize it, and also less conflicts in payment terms
among parties. Analysis from Akogbe et al.  (2013) shows that the country income and the growth of GDP have a
great impact on project delay. Comparison between developing countries and developed countries show that
financial difficulties is the common factor of delay.
5. Conclusions
According to all participants “management and coordination” and “decision issues” were the most important
delay factors (time-thieves and bottlenecks) in the Norwegian construction industry. All parties agreed on ranking
the most top five important time-thieves, which are “management and coordination”, “quality issues and errors”,
“administration and bureaucracy”, “decisions issues” and “waiting”. The two first were important to all parties, for
the three others were more important for contractors and subcontractors less to the clients and sponsors.
For the bottlenecks the most important one among all the nine were “decision issues”, this strategic and tactical
factor represents the main reason for the delays, the clients always delay their decisions because of many reasons.
Other operational factors are “management and coordination”, “lacking capacity”, “communication issues” and
“waiting”.
Time-thieves and bottlenecks generates delays, delays are costly, retard the project delivery and the development
of the construction industry. To improve the situation our research with relation to SpeedUp project will extend
these findings. The coming focus will be more on making research on how to eliminate, or at least reduce the time-
thieves and bottlenecks causing delays. Then, the results should be addressed by joint efforts of all parties in
construction industry.
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